
Surrogate Analysis and
Index Developer
(SAID) Tool

Send questions, comments, and suggestions to
Marian Domanski:

217-328-9758 or mdomanski@usgs.gov
Tim Straub:

217-621-9587 or tdstraub@usgs.gov
Mark Landers:

678-924-6616 or landers@usgs.gov

Funded by the
Federal Interagency Sediment Project
and the USGS Midwest Region River
Sediment and Nutrient Initiative



• Assists in the creation of regression models that
relate response and predictor (surrogate) variables

• Processes acoustic parameters to be used as
predictor variables for suspended-sediment
concentrations (SSC).

• Supports guidelines

– Multi-agency sediment acoustic methods work

– USGS Techniques & Methods 3-C4 for turbidity and SSC

Features



Graphical User Interface
Stand-alone utility



Data

ADVM (optional)
Acoustic Doppler Velocity Meter

Regression

Graphical User Interface
Stand-alone utility



Workflow
Load datasets Choose primary dataset and match datasets

Choose linear model variables Evaluate linear
model variables
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Workflow
Load datasets Choose primary dataset and match datasets

Choose linear model variables Evaluate linear
model variables

ADVM Processing (optional)



Load Datasets



Load Datasets

Tab-delimited

Argonaut ADVM
.ctl, .dat, .snr files

Variable Names in FileFiles in Directory



Load Datasets
Date and Time Format

Similar to Sontek Argonaut Format



Load Datasets
Spreadsheet Examples of
Converting Time
Format

Don’t let the time format be a hang-up

USGS-ADAPS/RDB

USGS-WEB

Generic Date Time Separate



Load Datasets - NWISget
Pulls USGS data
and automatically
converts to
SAID format

Exports file with date format for SAID



Workflow
Load datasets Choose primary dataset and match datasets

Choose linear model variables Evaluate linear
model variables

ADVM Processing (optional)



Workflow

Choose primary dataset and match datasets



Dataset Matching



Dataset Matching



Workflow
Load datasets Choose primary dataset and match datasets

Choose linear model variables Evaluate linear
model variables

ADVM Processing (optional)



ADVM Processing

Early USGS work by Topping and Wright, 2006; Landers, 2012; Wood and Teasdale, 2013

Method assumes:
• Constant concentration along the beam path
• Fixed mount deployment
• Continuous time series



Continuous Sediment Acoustic Method

• Relies on the acoustic returns (backscatter) of
particles in the water column as a surrogate for
suspended-sediment concentration

Need multi-cell acoustic data



20

Acoustics Profiling Range

Tributary Inflow



Acoustic Data Corrections

WCB = MB + 20log10(ψr) + 2r(αw)

SCB = WCB + 2rαs

SCB = MB + 20log10(ψr) + 2r(αw)+ 2r(αs)

Measured
Backscatter

Beam
Spreading

Water
Absorption

Sediment
Attenuation

Near Field
Correction

2-Way Transmission Losses



Acoustic Data Processing

1. Collect raw backscatter
in multiple cells

2. Calculate “near field”

3. Correct for spreading
and absorption by water

4. Calculate attenuation of
signal

5. Correct for absorption by
sediment

6. Calculate average
backscatter

7. Relate to sample data





Sediment Concentration and Attenuation Coefficient
Kickapoo Creek, Bloomington, Illinois



ADVM Configuration and Processing

Configuration Processing



ADVM Configuration



ADVM Processing



ADVM Backscatter Plots



ADVM Backscatter Plot

WCB Profile
Adjustment
Needed



ADVM Backscatter Plots

WCB Profile
Adjustment
Applied



Workflow
Load datasets Choose primary dataset and match datasets

Choose linear model variables Evaluate linear
model variables

ADVM Processing (optional)



Workflow



Linear Regression Model



Linear Regression Model



Linear Regression Model

10 years of SSC data

3 months of concurrent SSC samples and ADVM data



Linear Regression Model



Linear Regression Model



Linear Regression Model



Linear Regression Model



Linear Regression Model

Save model state for later
use and editing in SAID



Linear Regression Model (.csv output)

Acoustic Information
(if used)

File Information

Regression
Diagnostics

Data Summary

Data Results

-Attempts to meet new policies being written for regression models



Spoon River, Illinois – Sediment Acoustic Time Series



Elwha River, Washington – Sediment Acoustic Time Series



Illinois River at Florence, Illinois
Spring 2013

R2 = 0.88



SAID Resources
User Manual

Website

http://water.usgs.gov/osw/SALT/SAID/



Real-Time Sediment Acoustics

 Early warning for municipal water supply and
hydropower facilities

 Track sediment loads after wildfire,
construction activities, levee failures, etc.

 Monitor river response to remediation
activities and changing land uses

Molly Wood, Gary Wall, Steven Brady, Mark Landers



Real-Time Sediment

Imagine a national real-time acoustic sediment network…..

Over 70 sites in 22 States with continuous acoustics and
concurrent suspended sediment measurements as of 2012



Real-Time Sediment

 SALT is working on two options for real-time
computation of sediment using acoustics:

 RASSDAT (Gary Wall, USGS NY WSC)

 NRTWQ (Steve Brady, USGS KS WSC)



RASSDAT Displays results on USGS NWIS-Web
Python and VBA script, Windows GUI

Concentration



NRTWQ: http://nrtwq.cr.usgs.gov/nrtwq/



Tim Straub:
tdstraub@usgs.gov
Mark Landers:
landers@usgs.gov
Molly Wood:
mswood@usgs.govhttp://water.usgs.gov/osw/SALT/

Questions?
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